The genus Arachis has 80 named species that are divided into nine sectional groups based on both morphology and cross compatibility relationships. The cultivated peanut (Arachis hypogaea L.; 2n = 4x = 40; AB genomes) is a member of section Arachis along with 29 diploid species (2n = 2x = 20; A, B, D genomes). Many of the Arachis species have extremely high levels of disease or pest resistances to many of the most economically important problems of peanut, for example to early and late leaf spots, tomato spotted wilt virus, rust, and postharvest aflatoxin. Introgression to the cultivated peanut is difficult, however, because of sterility and ploidy differences between the diploid species and tetraploid cultivated species. Arachis hypogaea is completely incompatible with species of the other eight sections, thus the majority of hybridization and molecular research has been within section Arachis. Selection of fertile interspecific crosses between A. hypogaea and diploid species has resulted in small blocks of diploid chromosomes being incorporated into the A. hypogaea genome at multiple chromosomes sites; and improved germplasm lines and cultivars have been released with several disease and nematode resistances. On a molecular level, species are highly variable among and with species as opposed to significantly less variation within A. hypogaea. The described sections of Arachis are more loosely defined based on molecular analyses. The progenitor species of A. hypogaea have been confirmed using molecular data; and the first maps of peanut were made with interspecific hybrids between two diploid species of section Arachis. High density maps of A and B genome species have been produced which will aid in developing markers for selection by plant breeders.
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Several traits have been linked to molecular markers and recombinant inbred lines of A and B genome species are being produced to identify additional linkages of disease resistance traits. Genomic analyses of wild peanut species have identified the origin of the allergen proteins in cultivated peanut, which is useful for designing breeding programs. High-throughput genotyping of cultivated and synthetic tetraploids with Illumina GoldenGate SNP arrays confirmed previous observations with SSRs that showed the synthetic x cultivated hybrid polymorphism is greater than among cultivated lines. SNP arrays also have been useful for genotyping of A-and B-genome diploids in order to select parents that could maximize polymorphic markers between amphidiploids and A. hypogaea. Using molecular markers to tag traits derived from interspecific hybrids will be significantly easier than tagging traits in crosses between cultivated lines.
